In finance and economics the key dynamics are often specified via stochastic differential equations (SDEs) of jump-diffusion type. The class of jump-diffusion SDEs that admits explicit solutions is rather limited. Consequently, discrete time approximations are required. In this paper we give a survey of strong and weak numerical schemes for SDEs with jumps. Strong schemes provide pathwise approximations and therefore can be employed in scenario analysis, filtering or hedge simulation. Weak schemes are appropriate for problems such as derivative pricing or the evaluation of risk measures and expected utilities. Here only an approximation of the probability distribution of the jump-diffusion process is needed. As a framework for applications of these methods in finance and economics we use the benchmark approach. Strong approximation methods are illustrated by scenario simulations. Numerical results on the pricing of options on an index are presented using weak approximation methods.
Introduction
The dynamics of financial and economic quantities are often described by stochastic differential equations (SDEs) . In order to capture the dynamics observed it is important to model also the impact of event-driven uncertainty. Events such as corporate defaults, operational failures, market crashes or central bank announcements cannot be properly modelled by purely continuous processes. Therefore, SDEs of jump-diffusion type receive much attention in financial and economic modelling (see Merton, 1976 or Cont & Tankov, 2004 . Since only a small class of jump-diffusion SDEs admits explicit solutions, one needs, in general, discrete time approximations.
The aim of the current paper is to provide an introductory survey to the numerical solution of jump-diffusion SDEs. To illustrate applications of discrete time approximations in finance we also give a brief introduction to the benchmark approach, which provides a general modeling framework for derivative pricing and portfolio optimization (see Platen and Heath, 2006) .
Discrete time approximations of SDEs can be divided into two classes: strong approximations and weak approximations (see Kloeden & Platen, 1999) . We say that a discrete time approximation Y , corresponding to a time discretization (t) , where is the time step size, converges strongly with order γ at time T to the solution X of a given SDE if there exists a positive constant C, independent of , and a finite number, 0 > 0, such that
for each maximum time step size ∈ (0, 0 ). As one can notice from the definition of the strong error (1.1), strong schemes provide pathwise approximations. Therefore, these methods are suitable for problems such as filtering, scenario analysis, and hedge simulation. We say that a discrete time approximation Y converges weakly with order β to X at time T, if for each g ∈ C 2(β+1) P (R d , R) there exists a positive constant C, independent of , and a finite number, 0 > 0, such that
for each ∈ (0, 0 ). Here C 2(β+1) P (R d , R) denotes the space of 2(β + 1) continuously differentiable functions which, together with their partial derivatives of order up to 2(β + 1), have polynomial growth. This means that for g ∈ C 2(β+1) P (R d , R) there exist constants K > 0 and r ∈ {1, 2, . . . , }, depending on g, such that |∂ j y g(y)| ≤ K(1 + |y| 2r )
( 1.3) for all y ∈ R d and any partial derivative ∂ j y g(y) of order j ≤ 2(β + 1). Weak schemes provide approximations of the probability measure and are appropriate
